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INVESTIGATIONS OF THE VARIETAL RESISTANCE OF FIELD CORN 


TO THE EUROPEAN CORN BORER IN 1937 


By L. H. Patch and R. T. Everly, Division of Cereal and Forage Insect 
Investigations, Bureau of Entomology and Plant Quarantine, United States 
Department 6f Agriculture. 


The data given in this report were obtained as results of the preject 
for European corn borer research, Bureau of Entomology and Plant Quarantine, 
U. S. Department ef Agriculture. The tests were made near Maumee, Ohio, with 
supervision from the Federal Buropean corn borer laboratory at Tolede, Ohio, 
in charge of W. A. Baker. Various Federal and State agencies cooperated by 
providing the corn seed. J. R. Holbert, formerly of the Bureau of Plant 
Industry, U. &. Department of Agriculture, Bloomington, I11.:, provided e7 of 
the single and double cross strains; A. A. Bryan, of the Federal Bureau of 
Plant Industry, Ames, Iowa, provided 15 of the inbred, top-cross, single and 
double cross strains; A. R. Marston, of the Michigan State Agricultural 
Experiment Station provided 8 inbreds and hybrids; G. H. Stringfield, of the 
Shio State Agriculturel Experiment Station provided 5 of the inbreds; Glenn 
Smith, of the Indiana State Agricultural Experiment Station and Federal 
Bureau of Plant Industry provided 2 of the inbreds; and.G. F. Sprague, of 
the Federal Bureau of Plant Industry, Columbia, Missouri, C. M, Woodworth, 
of the Illinois State Agricultural Experiment Station, and the Meyers Hybrid 
Corn Company each provided one strain. M. T. Jenkins assisted in planning 
the work and in procuring the seed. 


There were four objectives in the work of 1937: First, a series of 
double crosses involving inbreds Ill. R4, Ill. Hy and Iowa L317B2 in 
common and one additional inbred were tested to determine the borer resist-— 
ance of the group compared with the standard borer resistant and borer 
sisceptible strains and to determine the relative borer resistance contri- 
buted to the double crosses by the different additional inbreds, Vis 
study was based on the fact thet inbreds R4, Hy and L317B2 are used iu 
producing some of the outstanding commercial double crosses in the corn 
belt and that these three inbreds together have contributed material borer 
rosistence in past experimonts. Second, the test of promising inbreds was 
continued. Third, a study was made of the effect of plant maturity on the 
numbers of borers, their location in the plant and when the reduction in 
numbers occurred both in the borer-resistent single cross R4 X Hy and the 
borer-susceptible strain A X Tr. Fourth, a study was initiafed in co- 
operation with J. D. Sayre, corn physiolegist, and V. H. Morris, physios- 
logical chemist, of the Federal Buresu of Plant Industry and Ohie State 
Agricultural Experiment Station, to determine, if possible, the plant 
characters related te corn borer resistance. 
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Resistance of Double and Single Cross Strains of Field Corn 


There were 22 double crosses, 14 single crosses and 1 top cross tested 
on 8 replications in 1937. Each plot contained 4 hills or a maximum of 12 
plants and were planted on May 20. Six egg masses per plant were placed on 
the plants by hand from July 8 to July 12. The mature or nearly mature 
borers were dissected from all the plants the latter part of August. 


The date of first pollon shedding was recorded for each plant. Ten 
of the strains shed pollen on the mean date August 1, 9 on the mean date 
August 2 and 8 on the mean date August 3. Since the moan number of borers 
per plant from these three groups did not differ more than 0.1 of a borer, no 
correction to the actual number of borers per plant was made because of 
differences among the strains in these groups due to differences in stage of 
plant development. 


Of the 22 double crosses 21 involved inbreds Ill, RY, Ill. Hy and 
Iowa L317B2 in common. The pedigree and number of borers per plant are given 
in table 1 for each strain within the groups shedding pollen within threo 
days. The remaining strains are given in table 2 with the mean date of first 
pollen shedding but the borer population in these strains may not be compared 
with the strains in table 1 because it is not possible te determine how much 
of the differences in number of borers per plant between the strains in table 
l and those in table 2 might be duc to the differences in stage of plant 
development. 


Table 1. ~ Pedigree of corn varicties and number of European corm borers per 
plant in double and single cross strains of corn first shedding 
pollen on the’ moan dates August 1, 2 and 3, near Toledo, Ohio, 193/. 


Field ; Pedigree Mean number of borers 
number Peete Pet _piont 
61 ih Weel x kay ‘ Bon ie, ok 
33 (Ru x Hy) X (I11. 90 x L317B2) Grower cs 
YL (Ru x Hy) X (Bl. 349 x L317B2) 3i1 + 225 
65 Diaheny Si olnd,' ir 35 Gods 220 
21 Pie Reema) ex Chiesa xaind. Tr) 220 ae alg 
37 (R4 x Hy) X (111. AUS x L317B2) 2 aia 
Pid eRe Tnd.y fr Pe ene, 
67 Wy ek BLP ale, B40 Poo. sey ue 
31 (RU x Hy) X (Ind. WF9 x L317B2) eu + .17 
i Ill. RY X Hy 2 +417 
34. (RU x Hy) X (B.P.1I. 540 x L317B2) 2 ea 
27 Till. (RU x Hy) X (111. My x L317B2) een Nak 
13 Til. BY X B.P.1. B40 2, fey 
22 Ill. (Ri x Hy) X (11. A x 131752) PNG neo cas 
35 (RU x Hy) X (B.P.I, 4S x L317B2) el eaeei 
97 Ind. Tr X 4L317B2 Ro ey, 
ce Ti.) (Rh x By) & (la. Taek x L31782) 20° bis i5 
38 (Ru x Hy) X (111. 4211 x L317B2) 2 Onan 
Lo (RU x Hy) X (Ia. L289 x L317B2) Obese ile 
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Table 1 continued. 


Field Pedigree Mcan number of borers 
number per plant 
29 111. (RU x Hy) X (inai rox) Ia. 131782) eae Opn ¢ alle 
32 (RU x Hy) X (I 159 x L317B2) 2.0 26 
23 T11.(R4 x Hy) X (111. RU x L317B2) 2, 9 15 
66 Ill, Hy X L317Be2 SP abs Gy 
39 (RU x Hy) X (B1.345B x L317B2) eer ag: 
2 Tid. BY X Ia. L317R2 lente 


Table 2. - Pedigree of corn varicties and number of European com borers per 
plant and mean date of first shedding of pollen of double and 
single cross strains of corn in the 1937 tests near Toledo, Ohio, 
in addition to those in table 1. 


Ficld Pedigree Mean number of Date of pollen 
nunber borers per plant shedding 


245 Juby . 28 
OU July ~ 40 
we July 30 
ale August 
19 August 
ele August 
sie August 


68 Ill. Sy X Ind... Wis 

81 Lily A x Ind. 
178 Top-Cross Mich, No. 561 

30 «6s (RU x « Hy) X (1.198 x L317B2) 
iy L317Be X BsP. ti 540 

25 Til. (RU x Hy) X (Mo, KY x L317B2) 
26 Fils (BY x fy) XZ (iti. Regex L317 82) 
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36 06 (RU x « Hy) X (211. 5120 x L317B2) : «15 August 
110 L317B2 X Kan, Y.8; 56 : 16 August 
oy Ill. (RU x Hy) X (Mo. Gigas x 1317B2) ‘ Le August 
vou L317B2 X Mo. KY i he August 


It may be noted from table 2 that single crosses Hy X WF9 and A X Tr 
and Top-cross Mich. No. 561 gave 5.9, 5.0 and 4.0 borers per plant or about 
twice as many borers as most of the othcr strains listed in tables 1 and ée, 
But these three strains were 2 to 4 days earlier in shedding pollen than the 
earliest strains in table 1 and it is not known how much of this increase in 
borers is due to stage of plant development. 


It may be noted from table 1 that double crosses Nos. 33, 41 and 21 
contained from 3.0 to %.3 borers per plant. Besides inbreds RY, Hy and 
L317B2 strains Nos. 33 and 41 involved inbreds Ill. 90 and Bl. 349 as the 
additional inbred. Inbred 90 is known to transmit borer susceptibility and 
inbred Bl. 349 is probably in this class. Strain No. 2l.is a cross between 
borer resistant R4 X Hy and standard borer susceptible A X Tr. In this as 
in other experiments the borer resistance of R+ X Hy is largely lost when 
it is crossed with A X Tr. 


In general it may be concluded from a study of table 1 that the 
double crosses involving inbreds R4, Hy and L317B2 in common were about as 
borer resistant as the standard single cross R4 X Hy. It is possible that 
inbred B1l.345B in addition to inbreds R4, Hy and L317B2 in a double cross 
gives more borer resistance than R4 X Hy. An average of 1.8 + .15 berers 
per plant when Bl. 345B is involved is to be compared with 2.44.17, the 
nmunber of borers in R4 X Hy. 
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The one outstanding result of the experiment was the low level of 
worers found in strain No. 2 or RY x L317B2. The average is 1.2 + .12 F 
borers per plant compared with 2,4 + .17 in R4 X Hy. In 7 of the 8 repli- 
cations the reduction in the number of borers in R4 X L317B2 compared with 
Ru X Hy ranged from 47.0 to 63.1 percent. Even though these two strains 
May be compared in but one experinent the consistency ef the results 
between the replications indicates that R4 X L317B2 is the most borer 
resistant strain so far tested. 


Resistance of Inbred Strains of Field Corn 


During 1935, 1936 and 1937 a total of 146 inbred strains of corn has 
been tested for corn borer resistance. To date only 4 of these inbreds may 
be classed as naterially borer resistant. 


The ened test of 22 inbred strains included 6 strains that showed 
promise in 1936 or 1935, The 16 other strains were either tested for the 
first time or were used as standards for comparison . 


The 1937 data are the averages of 6 replications planted on May 20. 
Each plot consisted of 4 hills or a maximun of 12 plants, infested with 3 
corn borer egg masses per plant on July 19. The date of pollen shedding 
of each plant was recorded. No strain shed pollen until 12 days after the 
eggs hatched. From the regression of the mean nunber of mature borers per 
plant on the mean date of pollen shedding the number of borers expected 
from each strain vas estimated. The regression was linear and the 
availability of the tassels is not considered to be a factor in borer 
survival in this experinent. The observed and expected numbers of borers 
and the date of pollen shedding of each strain are given in table 3. 


It may be noted fron table 3 that inbreds Mich. 77, Ill. RY and 
I 205 gave about the same number of borers and vere apparently more borer 
resistant than any other strains. Mich. 77 matured 3.0 borers per plant 
compared vith Ler: borers, the expected number. I11. RY matured an average 
of 2.9 borers ver plant compared with 4.9, the expected number. I 205 
matured 3.0 borers per nlent compared with 5.4, the expected number. None 
of the other inbreds had significantly less then the expected nunber of _ 
borers. Inbred L317B2 was latest and showed no borer resistance in this 
test. 


The observed and expected numbers of borers from inbreds Mich. 77, 
Ill. RU, Iowa I 205 and Iowa L317B2 in the 1935, 1936 and 1937 tests are 
given in table 4, 
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Table 43. — Observed and oxpected numbers of borers per plant found in the 
inbred strains of corn in the 1937 test. Inbreds 111. RU and 
Hy were given two tests. 


Strain Mean date Mean nunber of 
of pollen borers per plant 
shedding Observed Expected 
Days fron 

July 31 

Ohio 51 0.5 4,3 59 

Mich. 810 0.6 5.0 5.9 

Ind. B2 1.8 5.2 5.7 

Ohio 84 eet 6.3 5.5 

Ohio 65 3.4 70 5.4 

Mich. 241 3.6 4.6 5.4 

Mich. 106 Rast 5.8 5.4 

Iowa I 205 car FeO 5.4 

Ohio 32 3.8 8.7 5.4 

Mich. 1450 U6 5.6 5.2 

lit by 5.0 6.3 5.2 

Mich. 275 Beak 5.6 Bil 

Ill. Hy 5.5 5.4 Bed 

Ohio 56 5.5 U7 apa 

Tll. RY bel. ae 5.0 

K 187 6.3 9.3 5.0 

Mich. 2774 6.8 5.3 4.9 

fee Ou 7.8 ule 4.7 

Mich. 77 eae Bel Wee 

(BN Saal Tee, 2.6 ne 

Inds Tr SoU 3.5 U6 

Perel. 426 9.0 4.3 U5 

Iowa L317B2 Ley 47 4.2 


Table 4. - Observed and expected nunbers of borers per plant found in inbreds 
Mich. 77, Ill. R4¥, Iowa I 205 and Iowa L317B2 in 1935, 1936 and’ 


HOD (is 
Year 2 ees Inbred strain 
Mich. ff] PyIce Rt Towa I 205 Iowa L317Be2 
Oy a Eos E208; a wee ae 
1935 4.1 Te0 Wire SAS eres 8.6 3.1 O47 
1936 1.1. 5.2 Cp ms omen 5.4 3.2 5.0 
VOGT me) Te 4 4.2 


Mean e./7 Ene a oe ae a zt fed 


As an average of the 3-year tests there was found in the 4 inbreds 
listed in table 4 an average of 3.48 borers compared with 5.75, the expected 
nunber. These 4 inbreds, together with inbreds Mich. 106 and Mich. 2774 
were crossed in 1937 with each of 4 inbreds net known to possess borer 
resistance. Seed of the 24 resulting single crosses is available for testing 
in 1938 to determine the relative borer resistance of the strains in single 
cross combination. 
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Amount of Reduction in. Numbers of Borers and When and Where the 
Reduction Occurs in Borer-—Resistent Strain R4 X Hy Compared with 
Borer-Susceptible Strain A X Tr 


For this study 12 plantings were made of each strain from May 7 to 
June 5. There were 2 plots of each planting, 1 plot being infested with 4 
egg Masses per plant on July 6 and the other on July 12. ‘Two plants from 
each plot were dissected every other day to determine the numbers and location 
of the borers. The tio plots of each planting were dissected on alternate 
days and the dates of dissection were so arranged that the ages of the borers 
from the two plots were comparable. 


In analyzing the data 4 groups of 3 plantings each were made, giving 
6-plant samples for each strain at each dissection. he mean numbers of 
borers per plant were plotted against the dissection dates and free-hand 
curves were fitted to the plotted data. The numbers of borers as read from 
the curves are given in table 5 for selected ages. In table 6 are given the 
ratios between the number of borers found in RY X Hy and those in A X Tr for 
corresponding data in table 5. 


Table 5. - Numbers of European corn borers in 6 plants of single cross corn 
strains Ri X Hy and A X Tr according to the date of planting, 
the date of borer hatch and the age of the borers. The borers 
resulted from 4 egg masses placed on each plant. 





Plots infested on July g 
Date Age Date of planting 





of of May May May May 29 
dissec~ borers 10d om Loree Gee, els eo dune. 5 Mean 
tion Number of Number of Number of Number of number ef 
noerers: borers borers borers borers 
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x > Gee eX eae. ng x 8 
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12 in PO Mn eC CeO un O.> iiom ee leas hg 86 
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18 10 15 39° 23 6323 64 8619 2g 20 4g 
SL mn 10 Ca eae: hee 20 52) 16 ou. 16 LO 
26 18 10 23 «16 bo 8617 lo 12 19 14 31 
August 
y eT 10 19 13 a1, 35 32 g 15 12 ou 
9 32 10 195.12 29 «15 32 6 15 11 ey 
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Table 5 continued. 
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Plots infested on LY lc 
Date Age Date of planting 





of of May May May May- 29 
dissee- borers 7, 10, 12 15, 17,19 22, 24, 26 June l, 5 Mean 
tion Number of Number of Number of Nunber of number of 
borers borers borers borers borers 
RU A RY A RY A RY A RY A 
ae ne X cane se RIED 6 x x 2 
pa eh TL. Dr eey Cesar Tey lg 
July Days 
15 3 106: is 1321 155 107 ok 77 OO. LOM La 
16 y 65 98 107 146 79 70 55 80 ng 99 
18 6 HO cbse, Sor sit” hs 5B fore5 2D 8 3k mae 
2 10 25 70 25 106 2g Mei esa) 22 22 60 
25 13 el 62 23 8g al. 36 g 16 18 51 
30 18 19 BY 21 65 15 30 7 14 16 4a 
August 
8 27 17 6 20 6 13 28 7 14 14 34. 
13 ie 16 YY 19 ho 12 en; 7 13 14 32 
17 36 15 43 18 Lo Te 26 7 13 13 31 
27 U6 13 39 16 37 gl 25 7 13 12 29 
Sept. 
10 60 10 33 14 33 10 22 "4 12 10 25 


Table 6. - Ratio of the number ef European corn borers in field corn hybrid 
RY X Hy to those in A X Tr for different plantings, dates of borer 
hatch and aze of borers, near Toledo, Ohio, 1947. The borers 
resulted from approximately 120 eggs placed by hand on each plant 
in the samples of 6 plants. 


Age Borers hatched July $ . Borers hatched, July le , 
ef Date of planting Date of planting 


borers May 7, May 15, May 22, May 29 May 7, May 15, May 22, May 29 Mean 
Lee lier Oso eo ueine' 2, 5° 10 slevl7,) Loe er. bo iinet 
PercentPercent Percent Percent Percent Percent Percent Percent 


i 91 79 50 Th) = a —— -— 

2 &9 79 UG 65 = ae = == 

3 80 74 37 63 ol 85 114 80 78 
n 15 64 36 65 66 73 113 69 70 

6 62 4g 35 67 U5 30 79 51 52 
10 38 37 36 66 36 a4 68 50 Yd 
13 32 37 38 67 34 26 58 50 43 
128 43 Lio Ty 63 35 32 50 50 U5 
27 53 ho 47 53 37 43 U6 50 U6 
32 53 Wy U7 Lio 36 5 yb Bu U5 
36 53 38 U7 43 35 U5 4.6 54 U5 
U6 53 38 U7 43, 33 4 Yb Bu Yh 
60 53 38 L7 43 30 yo U5 5g U5 


days old 53 39 47 yo 34 dy U5 55 U5 
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In addition to the 2 plots of each strain of each planting in this 
study 2 other adjacent plots were grown where the borers were left until 
nearly mature. The date of first pollen shedding was noted for each plant in 
these plots. The mean difference between pollen shedding of RY X Hy and 
A X Tr decreased at the rate of .071 +.0267 of a day per day later in plant- 
ing from 2.8 days on the May 7 planting to 0.7 of a day on the June 5 planting, 
strain RY xX Hy being the later strain. Thus the large differences in the 
survival rates could not have been entirely die to differences between the 
strains in stase of plant development. In this connection a difference in the 
feeding habits of the nowly-hatched borers was ebserved. On RY X Hy the 
feeding areas on the leaves within the whorl were largely about the size of 
the head of a pin while on A X Tr the areas were relatively elongated. This 
difference in leaf feeding seoms to indicate that the leaves of RU X Hy are 
not suitable as food and the larvae made repeated attempts at feeding while 
on A X Tr they continued feeding at one place indicating a more suitable food. 


It may be noted from table 5 that as an average of all the plantings 
where the borers hatched on July § there remained 11 and 145 borers on 
plants of RU X Hy and A X Tr, respectively, at the end ef the first day after 
the borers hatched. Since about 720 egzs hatched on these plants these 
numbers represent a reduction of 84 and 80 percent, respectively, in the 
number of borers. By the end of the third day the reduction amounted to 91 
and 86 percent, respectively, in the plots where the eggs hatched July 8 and 
5 and 84 percent where tho eces hatched July 12. The greater reduction on 
the plots infested on July 8 was probably due to the relatively more 
immature plants at the time the borers hatched. This relationship has been 
observed in other experiments. 


The reduction in the number of borers in both strains increased with 
advancing age of the borers but between the third and sixth day the reduction 
was much greater in RY X Hy. This fact is brought out by the successively 
smaller mean nunbers of torers with advancing age shown in table 5 and the 
mean ratios in the last column of table 6. With borers 3, 4 and 6 days in 
age there were 78, 70 and 52 percent, respectively, as many borers in RU X Hy 
as in AX Tr. At 10 days old and after the number in Ru X Hy relative te 
A X Tr was nearly constant at U5 percent. Evidently the largest part of the 
differentiation in the number of borers Yetweon RY X Hy and A X Tr takes 
place within th first 6 days. 


During the first 6 days of the larval stage nearly all the borers in 
both strains were found within the leaf whorl, back of the leaf sheath, under 
the leaf ligule and on the surface of the plant. The tassels of A X Tr began 
to be available after the second day and by the sixth day y percent of the 
yorers had located there. An average of 28 borers during the first 6 days 
(table 7) were found under the leaf ligule ef A X Tr and 26 under the ligules 
of R4 X Hy. An averare of 9 were on the surface of the plants of both strains. 
But within the whorl only an average of 144 borers were found in R4 X Hy 
compared with 264 in A X Tr and back of the leaf sheath 25 borers were found 
in R4 X Hy and 49 in AX Tr. Since it is within the first 6 days that most of 
the differentiation in borer survival takes place it is evident that most of 
the difference between R4 X Hy and A X Tr in the borers surviving can be 
attributed to the greater number disappearing within the leaf whorl and back 
of the leaf sheath of R4 X Hy. 
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Table 7. - Nunbers and percentages of European corn borers in different parts 
of the plant of single eross strains of corn Ru X Hy and A X Tr 
during the first six days after hatching, near Toledo, Ohio, 1937. 
Hach sample consisted of 18 plants. 


Strain RU X Hy ‘t 


Days Within Back of Under On In 
after whorl Lear ligule surface tassel Total 
hatch- sheath of of buds 


Number No. Percent No. Pereent No. Percent No. Percent No. Percent No.Percen 


iv 


t 





1 ee 72.5 4g 1 eT Beeb yas Bo 6 338 100.0 
pore USear( Sfp a Oe eo Te es 9.5 12 boa) 233 100.6 
See et eenee re ee age Gee 9 Meee TNs: 215 100.0 
pete ero. ome ers oh IS 8 8 tc eno 165 100.0 
5 "Ele SE ess aC, ees 21.0 6 Magee NG: 124 100.6 
Wat ie AS pr) eNO ae eck elena spon oul AIC 101 100, 
Meat aed ee Ge mon 3b ose noLerr ir a7 ae. VoD a ener 204 100.0 





sk gi ee ie alae es ee, ae ere Eee sib 0  4gg 100.0 
2 340 «78.1 2=—458 13.3 25 5.6, 12 2.8 0 0 435 100.0 
3 Pre =15eb" 52 Tare 1127 733 9 2.4 2 0.5 368 100.0 
yy eu sa = pu Eon) ele 848 7 2s1 3 0.9 329 100.0 
5 195 oO Ho Lue ay lle 5 ee 6 By ee L006 
6 145 Me? 35 15i5, 33 14.6 y ie eee 450. 226 100.0 
Mean 264 7u.g Ug oo Po ees Tig 9 2.5 3 0.9 . 353 100.0 


Determination of Characters Related to Borer Resistance 


With the cooperation of Boctors Sayre and Morris, of the Bureau ef 
Plent Industry, U. S. Department of Agriculture, and the Ohio Agricultural 
Experiment Station, a study is being made of the factors causing Hy xX RY to 
be borer resistant. For this study a number of pairs of borer resistant, 
Dorer susceptible strains of corn are desired. As a preliminary search for 
clues, single crosses Hy X RU and A X Tr were grown at Wooster, Ohio, in 
eight tanks of water in 1937. Five or six plants of each strain were grow 
in each tank. Fine vigorous plants were grown that appeared normal except 
for their underdeveloped ears. In four of the tanks the sultural solution 
was considered normel whereas in the other four tanks the amount of the 
nutrients in solution was made subnormal. The nunber of borers per plant 
and the weight per borer in centigrams are given in table &. 





Snueaieal creas ace teeth spt 
wi ch ; : i 

i‘ ae bd aa} 
£23 oy 


i Sb iy ee ce 2 
tran) Medea Pua Gace hie Ve meee 





be CAIN eM, oer 





293 pee tape eg 
a ar 
0, Dylnes Ph cat Pip “a 
Mica Soe 
ta ~ dee ts ea! : 
AMT f Wa gc Se ro: 
| Mitt te oaks 
; ht " 355 ep A > 
a habe Sees} av 
A apele eraipene” y's 2% 
« Woke = Be ; 2 
Pa few, ; Ve ‘ ‘ 
* a it iF 2 ge' ¢ 
eh » Deg Fag 0 i a na neice en 
; ee Re | es . Se } 8) 
ia eae Pi tat aioe ey i eee wy crane mT id £4 sen Alfa ay 
3 : ba ; 
, ; 


re hleSe. Qe ee 





ree a ee per ee oe. EA ee ee Hato 


’ a A 
A Oty eee 
ea Reni: ah ee aa 





if ls, a6 
Cs ‘i Sashes mul 

ets eK: i paige 
Ki ; inaieteen oh 
ee ws a Laag Pinad 








¢ + oe 


my 


the sore SE igry dhe * het yt init alas cheraasives 5 











mo meet yt 





p ‘ 
=~ 2 
3 woreda i 
‘ 








a re Bi ORD he ‘Te om 
nh ag yres, igo ‘gisited. 
| | eirtione east bo, 
Bo ob Pine SOAS Bae ae Aevtant Le 

ashe 63 ek Bad oe 
: Tot ¥ pel Pate oooh 





nt 





= lorethaa feat 
Rickie 






ie a ay) 


» 
. 


ree 


ee ere a ce 


rae 


Reape, h 
ie oan 

Lato ' 
ei ty 

mae 

+ et j 

rad 

‘ ae 
Piers 

f eid 


5 
one hg tye Sr nnn nee a ae ee ore aa 
he ‘ 





a 

5 
oT eel ee 
iss ‘ 
gees og 

3 + 

evn i 

~ re 
oi. ee 





i ed Pena iy uss apt 

, m = Re ; 
F ae se a salty 
pe evo el Mi 





erect) paren ngne Aaunl 
~ 


« shehbols pots Fania 


ger « 


ewes 


Dee 


Table 8. ~ Nunber and weicht of mature borers fron a siven nunber of ege 
masses hatching on single crosses Hy X RY and A X Tr growing 
in water cultures. 


Tank Hy X Ru Axes 
number No. Of porers Wt. per borer No. of borers Wt. per borer 
per plant (cens.) per plant (cens. ) 
in Be eO tale .136 ees Fee 142 
5 Dee ages 2123 6.50 + .804 2135 
9 VEL AOUS S Alps oNt .138 G5 20 cen rou .130 
10 He Bpce ls 02 .126 4450 + 1.02 143 
Mean W888 + .563 rah Sag eT em tots) 138 
12 33 1.02 .138 4.33 +7102 .136 
13 iy tae pelos . 140 Bel7 ct 1:02 145 
15 3.07 2 6955 143 6,60 + «881 .139 
16 PO F612 ae S117 + 1.47 128 
Mean Once 1 EEO 140 6:07 £ +560 vi5T 


The number and weight of borers found in A X Tr from tanks Ueto. 10 
where the cultural solution was normal was net significantly different frén 
the number and weight of the borers found in the plants from tanks le to 16 
where nutrients were subnornal. Sienificantly less borers were found in the 
plants of Hy X R4 srowinz in the subnormal solution. In the normal solution 
4,88 borers per plant compares with 3.06 borers per plant in the subnormal 
Solution. Buy the weignt of the borers from. Hy x R4 fron both the normal 
and subnornal solutions is about the same as the weight of the borers fron 
A X Tr. In field experinents the smaller numbers of borers found’ in Hy X RY 
has been correlated with decreased weights of the borers compared with the 
numbers and weights of borers found in AX Tr, No interpretation of these 
data is made at this time. 
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